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DETAILED ACTION 

Response to Amendment 

Applicant's amendment dated 01/29/2009 in which claims 5, 8, 10-13, and 16 
were amended has been entered of record. Currently, claims 1-21 are pending in light 
of the amendment. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1, 2, 5, 6, and 14-16 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Krishnamurthy (U.S. Patent 6,233,178) in view of Iwahashi (U.S. 
Patent 4,247,91 8). 

Claim 1 . Method for operating an array of nonvolatile charge trapping memory devices 
(Memory Array of Flash Cells Krishnamurthy Fig 1), comprising: before block erasing 
the array (Erase 320 In Process 300 Krishnamurthy Fig 3) by charging substantially all 
of the non-volatile charge trapping memory devices of the array, block programming 
(310 Precondition is taught before erase 320, precondition programs memory cells) the 
array by discharging substantially all of the non-volatile charge trapping memory 
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devices of the array. Is noted that Krishnamurthy is silent with respect to erasing by 
discharging and programming by charging. 

Iwahashi discloses state representations are interchangeable for the purpose of 
reading an erase as a "1" (charged) or a "0" (discharged), the converse is inherent for 
programming. 

Since Iwahashi and Krishnamurthy are both from the same field of endeavor 
(programming nonvolatile memory), the purpose disclosed by Iwahashi would have 
been recognized in the pertinent art of Krishnamurthy. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to interchange the charge and discharge states of Krishnamurthy 
as taught by Iwahashi for the purposes of erasing by discharging and programming by 
charging (Iwahashi Col 12, lines 35-44). 

Claim 2. Method according to claim 1 , furthermore comprising after the erase operation 
programming some of the non-volatile memory devices of the array depending on data 
content to be stored in the non-volatile memory devices of the array (330 Programming 
after erase 320 Krishnamurthy Fig 3). 

Claim 5. An electrical device comprising an array of non-volatile charge trapping 
memory devices (Memory Array of Flash Cells Krishnamurthy Fig 1), and a memory 
controller (Control Circuit of Krishnamurthy Fig 5) configured to control block 
programming the array by discharging substantially all of the non-volatile charge 
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trapping memory devices of the array (330 Programming Fig 3 300 of figure is for each 
sector, or block, 1 1 0 or memory 1 00 Krishnamurthy fig 1 , memory also taught in 
Krishnamurthy Fig 5), control block erasing the array by charging substantially all of the 
programmed non-volatile charge trapping memory devices of the array (Erase 320 is 
taught in process 300 Krishnamurthy Fig 3. Process 300 of figure is for each sector, or 
block, 1 10 or memory 100 Krishnamurthy fig 1), and control the array of non-volatile 
charge trapping memory devices such that before block erasing of substantially all of 
the non-volatile memory devices of the array, substantially all of the non-volatile 
memory devices of the array are block programmed (In process 300 Krishnamurthy Fig 
3 Precondition 310 is taught before erase 320. Pre-condition includes a short write, 
writing is programming, cells as taught in Col 4 lines 43-45. Process 300 of figure is for 
each sector, or block, 1 10 or memory 100 Krishnamurthy Fig 1). Is noted that 
Krishnamurthy is silent with respect to erasing by discharging and programming by 
charging. 

Iwahashi discloses state representations are interchangeable for the purpose of 
reading an erase as a "1" (charged) or a "0" (discharged), the converse is inherent for 
programming. 

Since Iwahashi and Krishnamurthy are both from the same field of endeavor 
(programming nonvolatile memory), the purpose disclosed by Iwahashi would have 
been recognized in the pertinent art of Krishnamurthy. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to interchange the charge and discharge states of Krishnamurthy 
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as taught by Iwahashi for the purposes of erasing by discharging and programming by 
charging (Iwahashi Col 12, lines 35-44). 

Claim 6. An electrical device according to claim 5, wherein the non-volatile memory 
device comprises a transistor having a channel and a control gate, a dielectric charge 
trapping layer being located between the channel and the control gate (Krishnamurthy 
Fig. 2). 

Claim 14. An electrical device according to claim 5, wherein the array of non-volatile 
memory devices forms a non-volatile memory (as seen in Krishnamurthy Fig 5). 

Claim 15. A method according to claim 1 , wherein the non-volatile memory devices of 
the array each include a dielectric charge trapping layer and wherein block 
programming the array by charging (programming by charging addressed in claim 1) 
substantially all of the non-volatile charge trapping memory devices of the array 
includes trapping charge in the dielectric charge trapping layers (Charge trapping layers 
taught in ONO cell Fig 2. Process 300 of figure is for each sector, or block, 1 10 or 
memory 100 Krishnamurthy Fig 1). 

Claim 16. A method for use with programming an array of non-volatile charge 
trapping memory devices (Memory Array of Flash Cells Krishnamurthy Fig 1 ) according 
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to data content to be stored therein, the method comprising, prior to substantially every 
programming step (330 Programming Krishnamurthy Fig 3): 

block programming substantially all of the non-volatile charge trapping memory devices 
of the array (In process 300 Krishnamurthy Fig 3 Precondition 310 is taught before 
erase 320. Pre-condition includes a short write, writing is programming, cells as taught 
in Col 4 lines 43-45. Process 300 of figure is for each sector, or block, 1 10 or memory 
100 Krishnamurthy fig 1) by discharging substantially all of the non-volatile charge 
trapping memory devices; and after the block programming step, block erasing 
substantially all of the non-volatile charge trapping memory devices of the array (Erase 
320 before Programming 330 Krishnamurthy Fig 3) by charging substantially all of the 
non-volatile charge trapping memory devices. Is noted that Krishnamurthy is silent with 
respect to erasing by discharging and programming by charging. 

Iwahashi discloses state representations are interchangeable for the purpose of 
reading an erase as a "1" (charged) or a "0" (discharged), the converse is inherent for 
programming. 

Since Iwahashi and Krishnamurthy are both from the same field of endeavor 
(programming nonvolatile memory), the purpose disclosed by Iwahashi would have 
been recognized in the pertinent art of Krishnamurthy. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to interchange the charge and discharge states of Krishnamurthy 
as taught by Iwahashi for the purposes of erasing by discharging and programming by 
charging (Iwahashi Col 12, lines 35-44). 
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Claim 21 . The method of claim 1 , wherein the array is operated such that 
substantially none of the non-volatile charge trapping memory devices experiences two 
consecutive discharging cycles without experiencing an intermediate charging cycle 
(before every erase 230 Fig 3 there is a precondition 310 therefore substantially none of 
the non-volatile charge trapping memory devices experiences two consecutive 
discharging, or erase, cycles). 



Claims 3, 7-9, 11, 17 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Krishnamurthy (U.S. Patent 6,233,178) in view of Iwahashi (U.S. 
Patent 4,247,91 8), further in view of Guliani (U.S. Patent 6,366,497). 

Claim 3. Krishnamurthy and Iwahashi disclose method of claim 2 and 16 and device 
of claim 5 but does not disclose reference cells. 

Guliani discloses reading the data content stored in a non-volatile memory device of 
the array, wherein for reading the data content stored in a non-volatile memory device 
of the array at least one further non-volatile memory device having a dielectric charge 
trapping layer (Flash cell 270 taught in Guliani Fig 1) is used as reference cell which is 
programmed and erased for a block programming and block erase, respectively, of the 
non-volatile memory devices in the array (Guliani Col 4 lines 18-26 teaches the 
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reference cell is programmed for both programming and erasing configurations) for the 
purpose of supplying reference voltage to the sense amplifier (Guliani, Col 4 lines 18- 
26). 

Since Krishnamurthy, Iwahashi and Guliani are from the same field of endeavor 
(Nonvolatile memory), the purpose disclosed by Guliani would have been recognized in 
the pertinent art of Krishnamurthy and Iwahashi. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to use the reference circuit taught by Guliani in the circuit taught 
by Krishnamurthy and Iwahashi for the purposes of supplying reference voltage to the 
sense amplifier (Guliani, Col 4 lines 18-26). 

Claim 7. An electrical device according to claim 5, the array being provided with at least 
one non-volatile memory device for use as a reference cell in a sense amplifier (Flash 
cell 270 taught in Guliani Fig 1 , same motivation to combine as claim 3). 

Claim 8. An electrical device according to claim 7, the array comprising circuitry 
configured to program and erase the reference cell for a block-programming and block- 
erasing respectively of the non-volatile memory devices in the array (Guliani Col 4 lines 
18-26 teaches the reference cell is programmed for both programming and erasing 
configurations). 
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Claim 9. An electrical device according to claim 7, wherein the at least one reference 
cell is separate from the array (Separate flash cell 270 taught in Guliani Fig 1 , same 
motivation to combine as claim 3). 

Claim 1 1 . An electrical device according to claim 7, comprising means circuitry 
configured to compare (Sense amp 160 Guliani Fig 1) a read current from a non-volatile 
memory device (110 Guliani Fig 1 ) in the array with a read current from the reference 
cell (150 Guliani Fig 1). 

Claim 17. The method of claim 16, further comprising programming a reference 
memory cell each time the block programming step is performed (Guliani Col 4 lines 
18-26 teaches the reference cell is programmed for programming configurations. 
Process 300 of figure is for each sector, or block, 1 10 or memory 100 Krishnamurthy fig 
1), and erasing the reference memory cell each time the block erasing step is performed 
(Guliani Col 4 lines 18-26 teaches the reference cell is erased for erasing 
configurations), wherein the reference memory cell is a non-volatile charge trapping 
memory device (same motivation to combine as claim 3). 

Claim 20. The method of claim 17, wherein the reference memory cell has a 
programming and erasing history that matches the block programming and blocking 
erasing history of the array (this is inherent since the reference cell and the blocks are 
programmed and erased at the same time). 
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Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Krishnamurthy (U.S. Patent 6,233,178) in view of Iwahashi (U.S. Patent 4,247,918) and 
Guliani (U.S. Patent 6,366,497), further in view of Takahashi (U.S. Patent 6,639,849). 

Claim 4 and 10. Krishnamurthy, Iwahashi and Guliani teach method of claim 3 and 
device of claim 7 but do not disclose wherein the memory devices of the array are 
configure to function as reference cells. 

Takahashi discloses memory devices of the array are configured to function as 
reference cells (Takahashi Fig 2) for the purpose of judging a level of read data 
(Takahashi, Abstract). 

Since Krishnamurthy, Guliani and Takahashi are from the same field of endeavor 
(Flash memory), the purpose disclosed by Takahashi would have been recognized in 
the pertinent art of Krishnamurthy, Iwahashi and Guliani. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to use memory devices of the array are configured to function as 
reference cells as taught by Takahashi in the circuit taught by Krishnamurthy, Iwahashi 
and Guliani for the purposes of judging a level of read data (Takahashi, Abstract). 
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Claims 12,13, and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Krishnamurthy (U.S. Patent 6,233,178) in view of Iwahashi (U.S. 
Patent 4,247,918) and Guliani (U.S. Patent 6,366,497) further in view of Kurihara (U.S. 
Patent 6,791 ,880). 

Claim 12. Krishnamurthy and Iwahashi teach the method of claim 16 and 
Krishnamurthy, Iwahashi and Guliani disclose the device of claim 7 but they do not 
disclose circuitry configured to adapt a read current for reading the non-volatile memory 
devices in the array to the ageing of the reference cell. 

Kurihara discloses circuitry configured to adapt a read current for reading the non- 
volatile memory devices in the array to the ageing of the reference cell (Kurihara Col 2 
lines 32-35) for the purpose of providing current after aging (Kurihara Col 2 lines 39-40). 

Since Krishnamurthy, Iwahashi, Guliani and Kurihara are from the same field of 
endeavor (Nonvolatile memory), the purpose disclosed by Kurihara would have been 
recognized in the pertinent art of Krishnamurthy and Guliani. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to use the life simulation circuit taught by Kurihara in the circuit 
taught by Krishnamurthy and Iwahashi and the circuit taught by Krishnamurthy, 
Iwahashi, and Guliani for the purposes of providing current after aging (Kurihara Col 2 
lines 39-40). 
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Claim 13. An electrical device according to claim 7, comprising circuitry configured to 
adapt a required control gate voltage for reading the non-volatile memory devices 
(Kurihara teaches adapting current source Col 2 lines 32-35. Current and gate voltage 
are directly related as addressed in Col 2 lines 15-21) in the array depending on the 
ageing of the reference cell (Kurihara Col 2 lines 39-40). 

Claim 18. The method of claim 17, further comprising comparing a read current 
from a selected non-volatile memory device in the array with a read current from the 
reference memory cell (comparison of read current from memory and reference cell 
taught in Kurihara Col 2 lines 32-35). 

Claim 19. The method of claim 18, further comprising adapting the read current 
from the selected non-volatile memory device based on the read current from the 
reference memory cell (adapting the read current from memory and reference cell 
taught in Kurihara Col 2 lines 35-40). 



Response to Arguments 
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Applicant's arguments with respect to charging and discharging are 
convincing. Non-final has been made using Iwahashi in 103 rejection above to address 
this argument. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason Lappas whose telephone number is (571 )270- 
1272. The examiner can normally be reached on M-F 7:30AM-5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. L./ 
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